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(54) MOISTURE-CURABLE COMPOSITION 

CONTAINING AM I NOALKOXY-FU NOTIONAL 
SILICONE 

(57) Abstract: 

PURPOSE: To provide a moisture-curable compsn. whicli 
cures In a short time, has high Instantaneous stickiness 
and green strength, and is useful for a coating or 
pressure-sensitive adhesive by compounding a specific 
hydroxyl-functionai organopolysiloxane resin with a 
diorganopolysiloxane polymer. 

CONSTITUTION: This compsn. comprises a 



hydroxyl-functionai organopolysiloxane resin (A) 
comprising R3SiOi/2 slloxane units (wherein R is a 
hydrocarbon or halogenated hydrocari^on radical) and 
SIO4/2 slloxane units in a molar ratio of 
(0.5/1 )-(1 .2/1); a diorganopolysiloxane polymer (B) 
having at least two silicon- bonded alkoxy groups and at 
least one carbon-bonded amine group in its molecule and 
having a viscosity at 25''C of 20-100,000 Pa.s, the wt. 
ratio of A/B being (20/80)-(80/20); optionally, a 
hydroiyzable silane (C) as a stabilizer and optionally, 
a catalyst (D). 
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(57) [^] 

[«^] (i)R3SiOi/2 [RttM-fbTK^y^A 

S$/a=3|r-9->#'6£Rt)fS i04/2 i/^dr■^^->#{^&^^ 
WtB>r;i/*V jK'J i/n ^-9->tfBI ; (ii) '^^^ < 

Uv- ; (iii) «^lCj;oTtt, *n7j<i>«?tti/9> ; 
t>* (iv) ^IcioTli, mk^^h-^l^^^WC^ 



1 

(i) R3 SiOi/2 [RimitymmRW^a^yit 
v>smjkxfs i 04/2 S/□#•^^■>#ffiS:^^T'^K4^; 

IHR3 S i O1/2 S/D^-¥->#fif : S i O4/2 i/D^Jr-b- 
>#{a®^;Uit*^0. 5:1-1. 2 : KZXi&^b; 

(ii) (P'tj:< t.^2-D<Dm^l^T}\^^^ty^V^P^Ji 

2 5r;T% 2 0~100, OOOmPa-s (■fe>-3=-5K 

*'52 0 : 8 0~8 0 : 2 0 (Z)«gH-e#fe L- ; 

(iii) #^{CJ:oTldU taiffiffl^lC^^ett&^^-t^ 

(iv) ®^{Cj:oTld:, «trlBiii^®«^bS:fiBi-tS^c 

(i) R3 siOi/2 iRim<t7i(.mm]SLW^a^yit 
-y->#{a&i>*s i 04/2 i:/a^r■y■>#^^$:^^•e^st 

•ettrlHRs S i O1/2 S/n^-!*->#lft : S i O4/2 i/n 
=^r-y-:>#fiO^Mb;5)^0. 5 : 1~1. 2 : 1 (D^i^* 
b; 

(ii) ii^^75;< i:fc2o(7)^^-^T;ni^S>*ay^>''=55 

;i/;tfyj}<Ui/n#-y->5j<uv-, $e>tcitrSBd<y-7-ti so 

2 5t;T% 2 0~100, 0 0 OmP a • s Kiz^^JK 

;()^5 0 : 5 0~7 0 : 3 0®«eHT'#^EL/ ; 

(iii) ^JCioTl*. StfiBi^lC^^tt?:#-^1-«> 

(iv) W^lcioTti, tt«BIMJt^®^'(b5:fJStt-Sfc 

40 

[ff^JHS] «t^B^gffl$ti^iD7K^^^J^7>(iii) 
©S*^ ttFgffi!lIRK:feM5¥tt2^9>:tin38afll (i) ±Ot: 
KndrS/;i/Wti#i®^Mfc5!)^0. 3 : 2. 5tC-&SJ:e> 

[lt*«4l t«iBl«fll (i) <3DR^^5l5^;i/T'&Sgf* 
(ii) ^b-t/KU V:^^}\^i/n^'^y-(:-&^mim^tm.(0 
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2 

^iZ^H2 N-Q-Si (OR..) 2 "O- C^cfJ. Q 

g^^b7j<^a-T?fe U , bt R . . i*'! 1 ~4 {H<©jg^m!i 

tlt*iS7] mZTi<Vi^^^J]yiyu^-^y (ii) ©iRli 

^;()t2 5t;T'5 0~5 0, OOOmPa-s (cP)T' 

8 ] «tFgB«9S§ ( i ) CDb KD 
2. 5-4. 5St%-r-feSlt#«7faig(^i^Mifelo 

^H2 N-Q-Si (OR..) 2 -OMi)^^-^^*)^ 
■ebTQ3bt-CH2 CH2 N (H) CH2 CH (C 
Hs ) CH2 -, -CH2 CH (CH3 ) CH2 -, - 
CH2 CH2 CH2 -S.0'-CH2 CH2 -NH-CH 

2 CH2 CH2 -*^e>ja»?sn. ^ltr..*^x5^;i/>r 

[ft*3S 1 0 ] Mia*n7K^3^^i/^ > (iii) -5^ h 
5=^rX (pi^;i/x^;b'?rhdpi/:E) e^^x 

U:^ (^f=-;bx^;i/>rh^i/^) t/^yi3-^^WR^t\>i> 
ff*S9IBtt©M^. 
CH 1 1 ] mmt ( i ) : StflBTKU S^^i-^b:*^^ 
i/U^'^y (ii) ©MSJ:b*^5 5 : 4 5~6 5 : 3 5T' 

1 0 tmJ(D%Mffs), 

[w*iMi2] msbm.'m^iy'yyiiii-) tf^^y^^ 
2/^j/^>T'fesff:^i ommmms. 

[000 1] :mm\t. ^ n - y-m^^w^m^ 

■^L/TJSH©M^^®^SlcScfV>T?g!^bf 
[00021 S^U=l->iS5EEWlRM (3®lfe. PSA 

s tn^-t^) \,t^mz\t'pt£ < i: % 2 

^■^y (M) (-r^^ot.R3 S i O1/2 ; 33 
HRVt-moyM^^^-t) RXfi/V^-h (Q) 

(-r^45t.s i 04/2 mm ^^A,X'm.^mmit^m 
^^ti, 3e>(c, e/U3->psAiffi^!»«-fl2e<jic, 
®^l^S!llaa<zxB'*®14K&5!3i^bt■4fc«)^cv^< e, 

(fci:A«3^bm{±t KaS/;Hb^3!^b 



3 

miimmm(Dfim.X'Sb^:lSS-A4. 8 6 5, 9 2 
0;US-A5, 162, 4 1 0 ; E PO 5 2 9 8 4 1 

A1;JP-A4 1 8 1, 4 87;US-A5, 09 
1, 4 84^iyfUS-A4, 143, 0 8 8. 
[0 0 0 3] ±iBi/><>xAli;SHM^(Cj:4-?-tie>©^ 

«it)f<= $e.ic. ffi&liWb^ (voc) 
®^b&^;^:'5iv>T'«^snXld^Sti#-5J;e)lc, ^ 

[0 0 0 4] mfmi^oymmm'ity.hoi^mt. *i6 

ifflfi8»ii. lti5^l^M^^^^■e«^b-^-■57'c^?)^c^s^^i:•x 

xmmz.n\^xh%hhjEm.mx\,ttsi\^ (-r*;t)t., 
«)^s!fb7iM^:^#•2>fe^?)^c*ot<x^iSi:^t'®ii^S:iK> 

U'>c;b®iiiraw«5if;aof*^S:*t-s«^bffi^x^y h^t 30 

;i/ h p s Axtb y , ^ bTSfnBii^««sa*jtc^5: 

^f $ e)lC, D >>'\'- b (One-Part 

System) t hxmmm.^t\mi>^^<m 

PSA5r'fiS#'t«j!ifi»fei:tWj:oT, *l6B^©^^b3 

*i,fcpsAiiiBait&«. m®^, msitJtat, -^uTii 
[0 0 0 5] ( i ) R3 Si 01/2 mtm. 

5] T'*t)Sn'5i/ndr-y->*fi^lct>'S i04/2 i'n=¥ 
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ndF-9->« ^ZlT'lifiBRs SiO]/2 S/n:^r-9-># 
fir: S i O4/2 2/D:ip-9->#'E©^;bJtA^O. 5 : 1~ 
1. 2:l<m^M\>; (.ii) 'ptA<h%2'0<mm^ 

$e>tCtffi3J}<Uv-tt2 SiCT', 2 0~10 0, 0 
OOmPa • s (-Iz^f^jKTX) 0«ia£«:JeU msm 
m : tJi33KUV-oaStt;5!)^2 0: 8 0-80: 20CD 
mmx^L; (iii) #^{Cj:oT«, SfnE«t/tc3c 

(iv) m^iz^^xit. msismi0mti^imt?>t:L 

[0 0 0 6] :^^m<D^ ii) It. R3 S i O1/2 iy 

i 04/2 ^/D^■^^•>#<a&•^^T'^ 

T-fe^o '"^ms." tit. ^)vitjit(vtyti^-\)-y 

yRXf^zfityizxiti/V^-ymi*^ fci:Ai*e8*^X 
Mmt^. «F*b<li, «fliliTia©J:e)tcfi8^i- (ii) 

[0 0 0 7] ISBI (i) ^COV^T®^?;^C^V^T^ Rtt^ff 
*L<ti20<i^T, «oilfe^?*b<ttl~l 0^® 

i^^lSilKS:«-r.5Mb*^t>'An'tf>'fbsnit^^b* 
tt, r;i/=¥;i^ r=.iiXit:^^j\^. x^;k ^^"01::;^, 

'<>5=-;k pj-i?-?;!/, '^y'fty)\^RXf:ti'ii'ri^JV;BU 

\-Xyx.-)W h'J;k df'>U;k 'OJ^VK a-^5=-;u 

A.«t^'-;i/ ; 25.t>*iSlgfbS4xfci^-(b*^ fci;A«3 
- ^ D □ b^jvRxfPi^ any x-;i/S:'a-^f 

[0 0 0 8] fiK^^ (ii) iZiH-f^m- (i) <^)^ii?14$: 

Wib^fetoictt, (ii) o^m^m^tm'^ n) 

»*L<{i. ^ (i) ^CoV^T®S;^CfeV^T 

^T©R*;<)^^5^;i^T'&So ^f*L^^^R3 SiOi/2 
i/n^-!J->*tt®0!lt*s Me3 SiOi/2, PhMe2 
S i O1/2 ^SLt>*Ph2 Me S i O1/2 (Z,Z:T% Mett 
;<^;u$:3^U ^L-CPhl±7ix;i/S:a^f) S-S-^f 
•5. 

[0 0 0 9] fii!;^)- (i) It. m^m^^^-t!u 

XR3 S iOi/2 iyu^-^ym& iirfAtD-^umW 
s i04/2 i/a^-\yym& ii-fAt^-^QmiO «S 

^Sn, •f-tie)O<H^ttii'^^<il=fe»l-^0fife®S iO 
4/2 i/a^■V■y$^mc^^■&tli>, V^<■^;!)^G)S•iO 
4/2 ^D^-y-^-^tittx HOS i03/2 *fi (-tTfctet) 
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( i ) tt, ^ (R3 s i o) 4 s i ^mti>^:^^y^ 

[0 0 10] *|g^®fc«?)ictt, R3 s i 01/2 ^>a^ 
: s i 04/2 i/n:^-y->#{a®Jti*> -e^x-^-'^x 

0. 5:1. 20=^)Vtt^M-tS>. (i) <D^t^Qt/U 

0. 6~0. 9 5(DraT'&S3iljbW*tVx, ±iaM/ 
Q^Mbii, 29siW^ill (NMR) tCj;y^^lC 

-) , Q (fflfll) , Q (^:r^>^fv-) Ji^y^TOHCD 

Qib. i-^t)-^ {M («) +M ) 
/ {Q («8I) +Q ) ti, (i) © 

(i) (mAmjkn^^'<y^'^-^<'^y^')^}^ 

JtCD^aii. «fll (i) ©MctB|a-tS;?^;r^>:$JV 

[0 0 11] *^^CD«:*U^3^^y h^l-'l'hPSAffl)* 

ife<Z)fe»(Cli. (i) li^T'@«sT'S)S^^T'& 

5. •t?a;fct.> ^tvttMHiSmJis iff*b<ti4 0t; 

CO 01 2] ^^a- (i) (Dmmm^\-i.s ¥)\^jm^ti 30 

•7h^^97-f- (GPC) fCiUM^StVS^. 1. 

5 0 0-1 5, 0 OOOym-i^^A (Mn) 5:^1"^ 

b<tt3, OOO^JU:s afc*>i?*b<tt4, 500~ 

7, 5 0 0T'S>-5o :^if!&e>H f#6>tl^«^bStlfeg5 
«^flJ®f^Hiif M n 3 , 0 0 0 OT®»^J: U fe* 40 

fe»fNTt*. ^S5a (fei:^«i 5 01C) t?, S^bStifcP 

[0 0 1 3] (i) t*S<^e>*lfc:&i4lCj:UiSIJJ 
StVffS, ^4xtti?*L<»*, US-A3, 6 2 7, 8 
5 1^ttKUS-A3, 772, 24 7lCJ:y^$tL6 
J;e)^US-A2, 6 7 6, 1 8 2<7)i/U:*t: Kny';U 

Tfiffll*^Wtctt 1 ~ 6 % («fll@«J®«SlcS-:3 50 
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tt2. 5~4. 5afi%T$)*) }^S:*l«-tS. 

^«o. 5fifi%*T') . ^<r>x':>fji^^v:f-&t\>f=M 

[0 0 14] immom' (ii) ti> ^•0^tCii?'55< 
il % 2 oOjEf5ffi^^T;U3 :^$/»StJ5if?'& < ^ =b 
1 •^CDj^S^'&T 5 ym^^tiV:^)\yiiJ jKU 2/a =¥-9- 
>jKU v-T'$> U , z: :iT*triBT;un ^ i^Wii. i ~4 fli 

Jifs^)tyn^^y (ii) CDHtg#ffiiR2 Si02/2 ^ 
n=3r£/#fi^t?*.U, 3C1T'RI±, fi8;4)- (i) C5fc«)lC± 

iBTiBISsnfcBiJ^^b^J^ofAnyMbsnAci^^b 

*^SA^e>5fi5iLT^$nSo (ii) #-0) 

^ (ii) tt, ^o^j-^ic. w^^m&'^mm^ tc^iLXiit 

ic'^y^^tiZ.t.fi^-n^h. J*4J- (ii) S:-^^T'^S>K 

uv-tDfi^S (DP) tt, ci©/jfyv-*^2 5x;-r2 

0~1 00, 0 0 0, *dF*b<li5 0~5 0, 0 0 0^1 
«fSi;t)i?*b<tt3 5 0 — 1 5, OOOmPa-s 
(•fe >^7KTX) C0lKi^S:«1-* <fc e) *5*^ST'*)*. 

^a^^ (ii) o$llc^oT'>J5;<ii=b5 0%S:yf*?*L< 

ofl^T-=b^^stv»s. $e>»c, ^ (ii) ii, ^tl 
*^±IBilte^«^*S:mt«^, 2 0^;i/%*T*Oi/ 

n ^^yij^^-mmi^^ti. 

[0 0 15] r)\^n^i^m:^7^y'^mm\>t. 

[0 0 16] *fl^^Cfe^^T^i, T;Undf2/'gtB»tt. 
iCRa (R..O) 3-a S IG- [^>t», Rfi±IB<Z)ii*J 
T'2)U, R..ttl~4iB®j^igM^S:*tS7;b^>'L'« 

tc^t^r.M(DSX'& y , bX a 0 XI* 1 T* 

[0 0 17] Gtt, AD7K4Ml¥ttT*«:<, ^bTJi<Uv- 
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(ii) C!)±^tC*3g7;i/n=3ri>'ilB#ffiS:ii»SU ZZ. 
ffll}C!)SXliM^-«:5St>-t. G tC J: »J ^t) $ tlSitRK^WS? 

■rs. i^liG®fe«)®jiHJJ*;«Kiti> - (OSiMe 

2 ) CH2 CH2 - (CH2 CH2 S iMe2 ) 

(OS iMe2 ) CH2 CH2 -, - (CH2 CH2 S 10 
iMe2 ) 0-, - (CH2 CH2 SiMe2 ) (OS 
iMe2 ) 0-, - (CH2 CH2 S iMe2 ) CH2 
CH2 -. -CH2 CH2 -, (0SiMe2)0-:R 
O^-O-S^^fS. 7;i/3^i/S(Z)!|t^®^J{i, (M 
eO) 3 S iCH2 CH2 - (MeO)3SiO-, 
Me (MeO) 2 S 10-, (EtO)3SiO-, 
(MeO) 3 SiCH2 CH2S i (Me2 ) OSi 
(Me2 ) CH2 CH2 (MeO) 3 S iCH2 

CH2 SiMe2 O- (i:it?, E t l±x^;biSS:^*) 

;t;i/?!f/'3i<Ui/n=¥-9->3J<'Jv-®i^93{i, EDO 5 2 
9 8 4 1 A 1 lCMItCia««StlTVNS. i^^tii^ (M 
eO) 3 SiO-lSfXme (MeO) 2 S iO-^r^t 

e>tC, -ttl-^-'tV^ (MeO) 4 S i&tme (MeO) 

3 s i i y -;b*aB- s^:t;i/:«/ 

[0 0 18] T^>Stt> (R... ) 2 -Q-tCJ: 

U^Stu ziz:"eR'" t*7>;^, 7x-;i/SLtJti~6 
y^mi\m-'. ^zixtt«iHT?fey#&) , iff*b< 

S®iHf^®Wt±, -CH2 CH2 CH2 NH2 , -CH 
2 CH2 CH2 N (H) CH2 CH2 NH2 . -CH2 
CH2 CH2 N (H) CH2 CH2 N (H) CH2 CH 
2 NH2 , -CH2 CH2 CH2 CH2 NH2 , -CH 

2 CH2 CH2 CH2 CH2 NH2 , -CH2 CH2 C 

H2 NMe2 , -CH2 CH2 CH2 N (H) CH2 C 40 
H2 NMe2 , -CH2 CH2 CH2 N (Me) H, - 
CH2 CH2 CH2 N (Et) H, -CH2 CH (CH 

3 ) CH2 N (H) CH2 CH2 NH2 S.t>'-CH2 C 
H (CH3 ) CH2 NH2 ?:^-^«>. 7;i/=ldFi/SJfc 
nr%y^^^tiVy>r)\/iiJii's')t'U^'^y (ii) l±> 

mr)v^^iyiy^yt%:ms.t^zinz^^xmm^ti 
zOiStStdu 7;i/3:^^s/aRtJf75>a©M#*^l^ 
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©X>!rZ«oTSfS;-&b«?)?5iT4#S : H2 N-Q-S 

1 (OR..) 3 +HO- (.•!i<Vi^^^}Viyu^'>)-y) -» 
H2 N-Q-S i (OR..) 2 -O- (;}f'J S?^f^;i/i/ 

u'^-^y) +R"OH, zzx'cnt±m>mx^''). 
^ b-c R . ' 1 ~4 7;udr;i/«-e 

:tf>'S/Ddr■9■>^:^«•^>fe*^c, 7;i/=j^s^i^5x feii 
^iii^^jvhv^/^h^yyyy^ -xh^xh^s/jy^ 

X -r h7>i h=^Pi^t^^X h=¥e/t/^> 
Xtt7xx;i/ h y ?i h^i^i/5>S:tf7$ >Wii7;i/3 

Jit KD^i/KXtti/^/' I/- ^^:ffi^^TJi^lPOy:t;I/ 

i:tcJ:o'rilSi!iS*i4#-g>. -?-a)<J:e)J&Wb*a«* 
fc, m^i^ytJ^J^Viyn^'^y. 7^J7}\^^^ty 

i/'^yR07)V::i^yiy'^ bto-S Z. 

tiZ^-or7)l::3^i^At:^7^ym>mSi^6^6^^^n 
sfetoictfftfflSti^fs. *^W®«^*bv^JJ<u^^:t;^ 

:!!/^i/'adp-y-> (ii) tt, ^H2 N-Q-S i (O 
R,.) 2 -O-Sr^-tSS^r^Sgtc^fSii^S^/^Ji^Ui^"^ 
^;i/>>ndf-9->T'*y, z:^-eQi4-CH2 CH2 CH 

2 - -CH2 CH2 N (H) CH2 CH (CH3 ) C 
H2 - -CH2 CH (CH3 ) CH2 -X«-CH2 
CH2 N (H) CH2 CH2 CH2 -T'feU. -^-b-CR 

[0 0 19] *^(DiIRK4^fiPtte^9>(iii) it. 
. 4-y SiXy (CJ;U*t)S*U ZLZIT'R' i±l~6ffi 

7)Va^i/. 7i2h7S.\iXii^h^i/J^X-^^). ^ 
bTy 1 0 2'^4T'S>-5o «^*b<tt^ i/^>(iii)© 
Xti. -jiS3^-ON = C (R... ) 2 T-^StvS^irh 

r:i*e^'*<z>R"» tti~6M®#J^ 

JS-f-S:*^--!) 7;u^;i/»X«7 xx;i/S&S4ai bT^*> 
•r. rti(±. ii) 5!>^4. OOORh©?a¥*ll:$H=- 
SS:*U •?-bT;ti:;^«7;i/=i=¥S/e/'5>®^j&«3fc 

Tv^!5;v^#^^c#^c^g:*b^^^. -^-oi-J^c^ff* bVN>!r K 

'!rh=3pi^^) >i-3^;v-hU::^ (:)i-5^;i/x^;i/^ 

hdpi'^) i/5>'2itJ^i^--'b-HU:^ (3i5=-;i/x^;i/'!r 

[0 0 2 0] sblc^OTSti-SttiSofi^ (iv) S 

-etiii, ^g±®7;i/=i=^i^»«jD7j<^j^:at>m< 
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[002 1] *f§W0iffl^^Cj3^^T, « ( i ) : 
yi-}i':^Jyi<Vya^-^y^V'7~ (ii) ©MJ^rbti, 2 
0 : 8 0~8 0 : 2 OCO^eHT'feS. •?-®iffl^*^3^^V 
h;ji;i/hPSAT'&-6^, Z<Diiit. 50:50~7 
0 : 3 0. ^f*b<«5 5 : 4 5 — 6 5 : 3 5©iefflT' 10 
feS^ST-fe-S. -&©J:-57fcmi, ^T'#:^5>7^'ffi 

i)^5 0 : 5 0OTT'fe.g>m^, ilMifett, ^M^^T^^^ 
It^r^^S^V^SMtT'&S. Zl(Z)tb)&^7 0 : 3 O^T'fe 

?>m^. jfflfi»fe^i«'fb^cst5^^Tllfe^bstlfe*m^:*^ 

t)\ eOcniS (DP^-tt^tmm^^^V 1/30^4* 
TSSfcStU -tLT^ (irfjtt)t>2 5X)) T-?0«Mi!l 20 
icffit-j ^ti^:^, 2 0 :8'JMrtfc:gKtv*"!||ja6<Jtc|^$ 
ti^VNj:ei;&H#:T'&€>Zli;S:iSWcfS. 3*it±, 15 
i?T>/#t??iS34x€)»#, 2X107 ~8X107 

mPa • s (cP) (DmsKDikf'^^m&immizmmt 

Jfct)-^. g&W«i«l±*?* b< 14. 2 0 OICJS^TT- 1 04 
mPa • s (cP) T-fe^) „ 

[0 0 2 2] ItM 
^tC^^'l4?:#-#f •5©lC+^i'^U'^;i/T'*fiSW©iil 30 
^{C^efflStlS. «eoT> *lKK^Jfi?ftS/9>(iii) S: 

^*^v^#<©ifflfi8;i^A^'fbU •?-LT*l6Bj0-i8561; 

ISCTfj^ra, Zltitt, (i) AUM* 

t«feoT, (i) ±©jB?K4WI?ttS/5> : t Kn:^ri/ 

;i/'irSgM©^;i/tti*'!'>^^<i:t)0. 3, n-tL<i,i.o. 

6:2. 5T'&-5J;e>lC, *:58B^©3iifiJt^tCSlEK^>®SN4 40 

[0 0 2 3] mtiz. mm av) is^bjiM&sfeK: 

tctt, «&t)t3K';v-Hf*:©^f+SaJcS-:5v>TO. 
0 1~3. 01t4%T'$>5o 

[0 0 24] t}Syi<^^mii.y^yiiii) S^tJ'&V^T-^lg 

^y (ii) *^fli (i) <Dmwm0mLiimz-^^\zm 



«f$gg5p 7 - 5 3 8 7 1 

10 

mji^^^mLy'yyimm-^i(\^hm^. ^tittsi*, « 

(i) (OmSLtmz-f\yy\^-^it\^ ^l^xmz. 

ii^^vya^-^y (ii) ^^z^m^tPiizm^^n 
€). ?kic, *?8W®d->'yh;>i;i/hPSA© 

fci*lC(K«i: $ J: e> ic, ^KWtc^7 V -©HM 

(SIM) it. Av^m^iZ-i5\,^X, 9 01C~1 5 
OX:RXfl. 3KPa (1 Oram) ©tK^BET?, ^T"!? 

m^-^tamt^ z.t\z^-D xt^mmzmfSf.-^ tvtf 

V tf>y^SLtX|li^©^tC J; Ua^iR^tl^f ■?>= ilStcW 
vxiasti, ■ir^x<D^6^i$mMi.^iM>aiXmm.^t\^^^ 
^X$>S>, 2 0 0°C, &Uf^?*L<ttl 5 0X:©?aSS: 
)S^€.^^Ttt*:»r>. fm (iv) ti, mM©l§^?,T-|^D 

i^f/y^i/D^i^V (ii) <7)^lC%^P$tv»S. 
[0 0 2 5] %t.5/^ ±l3:&Sfe{4, 

imm^t\'^. zLni.tt.t=.. fmm(D^i^<?[^iz^^x 

[0 0 2 6] :^^BM(DmmiHt. ^lg#^CS3V^T^<^ 
[0 0 2 7] -?-<Z)S/X-T-i>>A^*>V h^^bhPSAT'fcS 

;i/) iz^vmm^tvm^o ^^^#©:&?*tci3i-j-€>JiS©ll 
^ ^T, *f6B^cD3}^ >v h ^ hiiiMife(4, m43'Xt43tl#f* 
r^tC^b^*^, U/!)^L/^CDg^^PJ}4-?-tl&(^^*TT-iS 

v^)^:^:^3^:^^t■l±■r, ■eLTSiS^$*ifcSiJ43H4, psa*^ 

[0 0 2 81 *l8W0iiiafiR«IW^3tJ*«:±lCi^3tV X 
l4fi5l^^«:^-^1-&fo«)tC^ffl^tim ^®iia^-&l4M 
H0^^tc$e>$tu ^©)|ii!i^l45:^1-■&*^X^4*a 

-icttfBiiafi»s:«^b-r«.. "iija«»c/ptt3itt" i: 

t4, ^®*mbe>SSfilO)R!!iiHt«:3^$i'. LT^ 



(7) 



7- 53871 



11 



12 



HPS Aiia^®g^§ssttt>ii * tcitgtstis. 
[0 0 2 9] *i§0^©ifflfiSftidu i/u^-y=i-^y^ 

j^(c, #tci«i* m ]m ^ 

< %®-e& U . bT-t^TODiftl^m 2 5 TCT'^etl 
[0 0 3 0] T;1'77'<«V MiSic^^$*is«5c®^^ 
8S^A=2 StlT'O. 0 7Pa-s (7 0cP)(©)iteS 

fea^-rs/^ / -;i/*figi}<u ^ii-y zoom 

^i/y^y (9b%(DMM) 4 0. 6m<DRl&^^[ 

zzx'^v V:i^f-j]/i/a^-^yti^i^'yyi^^^ < 'J 

0 "CT- $ & tc 2 ^r^Hf5-a: b«t)fco ^§6>4%feS5«s« 7 8 
mPa • s (cP) 
[0 0 3 1] Ste»B = 4 0 0©5|£*»-^a!S:^-t«>S/5 
y-^l/T^TKUi^jl^^-'bi^adf-tJ-^ (ittS=2, 000 
mPa • s (cP) ) 20 0mR-C^r- (2-7^^x 
^;i/T5y) •:fu\^)VhV:^h^yy^y iQ5%<DU 
m 3. saPCD^KfS^fiRfei; ^:i-^JKUt>'ji5^;bi/Ddr 30 

[0 0 3 2] mc=l 5(D^i^m.-^m (DP) 
y 1 5SI$ii<©SlS*J**lJ. 

[0 0 3 3] m»D=y7 J -}micm'^^^rmmw! 

*(Z)r= (2-r^>'x^;i/7^^) :/Dt^;i/hU^i h 
:^^e/2/5>i:0. 0 7 5Pa-s (7 5 c P) ©JteS^S: 40 

[0034] SlEfjsE = 40 CD¥^'^SS:^f S^-J^-'l' 
h^yi^a^iy^^'}i^:>'^}^yiyti^'^y2 5% 

MTO=5^e S i (ON = C (Et) Me) 3 (Z.Z 

:x (;if^;i/x^;i/^hdrj/^) i/5>= 
[0 0 3 5] laiil 1 = 0. 6 3:1 ©=E;H:bT'© h U 50 



^^bi/D^Jpi^^fiJi-t/S i O4/2 *&:<)^e>^6<jtcpjt 

J^t)C5, 0 0 0C«K¥*&^^f^l (Mn) «:3t-rSH<4M 
Ofiffll©^ i/ l/>tCfeltS 7 2 %^ 
[0 0 3 6] W2 = 0. 8fia%®J 

IC J: y 'V ■f^nX\^i>mU 1 O^S^ U^KliSWS 6 

2%m 

^13=1. 1:1 ;bJfC h U >^ ^;bi/ O ='r i'^fft 
ay^S i O4/2 -eUTS. 2MI%(Z)SII 

i!iS^t:Kadp$/;i/^:t^^fct)t2, 7 0 0®Mn«:^'tS 
@^!|s:MQlSffl|CD^S/U'>lC;J3W*8 1%^, 

[003 7] TBT=7^h^n--/f-;i/^^«*-h. 
TDIDE=2. Yy:/n;}<dr2/-tr7. (Xf^ 

[0 0 3 8] ±Mmm(Dm.^^i^^l 0, 3 SXDTV 
arian T S K4 0 0 0 + 2 5 0 0*5A> Iml/ 

^a-T'©^ a n*;i/A#IPBJlt)fs i -o - s i 

>f;bSj@i'avh^'*57'i'- (GPC) tCiU^^^tl 
tC#^E-t-5>*:t'^>^'^- (Mes S i O) 4 S i 

[0039] WiMmi 

ms:;Bv^T, Mm^^rx-mmrsomsitLVxm^ 

fee -eroxK-V^Xtt-fiSfi^JlC. 3. 5cmip|X6cni*$© 
«:&?^iTSS:*U 1. 5ciii(DM<0i©$&*U -^bT 
5iimiC!)MSS$:#bfc. 'IB'ft^Sli, ItflBlS®::^^- h 

[0 0 4 0] ^6^J?&^fPii^C33V^T^i, ^b-htt 
ifl^tU -€■bT^$^^fcPSA©8^V^t^-X*^, Smm 

0^15 or;) 3b^6>J¥tiJ$tife, E<Z)-:^L/-h5:-^fit 

iz^-oxmsia.m^^ir^^i^y^^^mii'r:^. 'J^^v^ 
orteici-s^<D2o©M{c3i^gi5s;gm&*u mmc. m. 



(8) 



P 7- 53 87 1 



13 

[0 04 1] <mi^i> 
mi 

(7 3. 3g) i?K^*A2 5. Sgil^^tC?!-^ 
bfe. 3®iB^S:> IbOX^RXmo. 270KPa 
(2iiiiD®HgJEij) T';^hU>v^U ^§iOtl>*j^J©i> 

)®<Z)* ^fiS**^:^- h U y t^'tc^ U LX-^ 
mH^l^tz. 6 5/3 5®<ifli/3j<Uv-Jt 

[0 0 4 2] (Jt$i?) ^Jl A 
#9fl|2?:, 5 4mPa 



10 



14 

V-omte 5/3 5T'feofc. 

[0 0 4 3] (Jt^) MIB 
Jtig^^Jl A5:<yjIL.fe. ■EU TBTilSSiO. 3 5g 

TKUV-ODJttte 5/3 5T*ofe. -¥-tie)®3a©iffl 
[0 04 4] 

[*1] 



s (cP) ^mt^s ji^^i'S?* 



20j» i«n 24«iui isn 

Ml 74/33.6 88/37.7 96/43.6 186/84.4 

ft«WlA 55/25.0 45.5/20.7 74/33.6 85/38.6 

ttttMlB 81/36.8 80/36.3 46/20.9 53/24.1 



[0 0 4 5] :^mi(Dm^it. mM.icm^^&^^^^ 

[004 6] M2^ 

m^2 (6 7. 6g) S:, ?5i5^*:B2 8. Ostmzm^ 
U •?-bT#JltCfcW-g>i:e)tcLTXhU'y7'L;t„ * 

/4 6cDtffll/5J<Uv-©i:b5:*1"S#7.9>>''tt5t^^v 

mitf^ ^ (^^K/kg) 



(3K>K/kg) 



1 



6/2, 7 
3. 5/6. 1 
21. 5/9. 8 

3 6/16. 3 
4 0. 5/18. 7 



1 0# 4 5/2 0. 4 

204J- 60/27. 2 

1^ 80/36. 3 

4^ 9 0/4 0. 9 

[004 7] am) g!l2 

1SB§/5J<Uv-©:/U':>F«:, 4 8. 4SlJ(Z)«a)i§ 
2atJ!»5|4 0 0<O^^m^^-t?>:^^)Vi^:^ h^fi/S/a 

J; e) bTHJi^U h U >y i?lcSU 



1^ 
8H 

[0 04 8] m3_ 
30 1fflg2 (6 9. 8 9g) 5rSi8fltF2 6. 6gt^^lCM^ 
U ^LXZ.<m^^> -^©J/Xt-A?:!. 3KPa 
(1 OmniHg) PXTRtfl 5 OiCTMf ^ClillC J;oT 

/;ff'JV-CDi:b5:*-r-S#M7>-/'l±*;'y h^;bhPS 

fi6»-t5fc«)K:ig®i;S4X'S:*Jl4, 9 8. Ikg (2 l 6 

40 mii. m^ifmkm\zmm\^^A\^z.t^^\^k. 



[004 9] Om> M3 

9xf^;i/:t;i/hi/U':r-h (3 6. 1 g) 5:, 4 OcDD 
PS.Of7 0mPa • s (cP) (Dm^^M-f^Vy J - 
)\^^-:fu >v^'^4xfe>KU y^^;i/>>D^-«?->^jK*|s:2 0 
0 g i:^^lc+5i-lcr^l/> Kbfc. 't(Dm^^4 o-ctc 
iimu z:<7),#T'. 1. 0g©7^h5:/f';u^*:^-h 



(9) 



15 



[0 0 5 0HSBI2 (6 9. 9g) S:, ±8aT«$ti 

/"S 8CDlSBI/3Ky v-<Z)J±$:^•t«>4^^:^:*- 
hStl-SiJtt, i!^J4 1. 8kg (9 23}<>K) X&^Zt 10 

[00 5 1] m± 

«fl|l (5 8. 2g),«EHcE2 8. 0 
9 5%(3[)*ifiSOMT0 2 4. 4 gS.t>'7^ 

3 K P a (1 OnmiHg) J: U ^fev ^Si!tJ^;^JTT' 1 5 20 
Or(7)SSlC«bfc„ r^tC. ii^lO. 3 5 g®TDI D 

^m^K-mai^fco t(D^Ema\i. 500, ooomp 

a • s (cP) (D!KiK5.t>*6 5/3 5®ffi||/3i<U-r- 
[0 0 5 2] 3(3!>ggi^Rliffi^5:. ±iBc^ctdlCbT^ 

mit^ * F/kg) 30 



2 0^^ 
24 



7/3. 2 
1 3/5. 9 
1 2 1/54. 9 



!lf W 7 - 5 3 8 7 1 

16 

7 0 >2 0 0/>9 0. 8 

[0 0 5 3] 

mtl (5 8. 2g),mB2 8. 0g^t0!MTO2 
4. 4g^S-&U •¥-bTTBT0. 3 5g$:-€-niC^ 
iCbfe, t<Dm^-^> 1. 3KPa (lOmmH 

g) J: ^J =bi« < 'fcV ;t;T-C% 1 5 0 'C(Dm.X7. 
h^)V:f\^t=., *tO. 3 5g(Z)TDIDES:. IK 

ifel5:^;!j-hU^yi>X#bfeo ^®*fi5tifei«. 6 0/ 
4 0<DlSli/7j<'JV-(7)J:bS:*'tS^^>«>7>7''l45^'y b 

^i;i/hPSAT'feofe. 
[0 0 54] h>i;UhPSAifflfi8ifel&, ±IB© 

J: IC LT, ^^aX'^-ftf^rac^MiSii bT^©g^^S 

^^b^r4l ;5 (7i<>K/kg) 

2^ 1 8/8. 2 

3 0/13. 6 

14^53 9 4/4 2. 7 

[0055] QAM) g!l4 
0!|5®:)^)*S:<'jjgbfe. -fiU 7:En;i/hU;th=^i^ 

ifeiiiinxcDra, >ff;Hfcbfe. r®Jti!5«»JH, 
* b V b> bt 1 M»%J£U:®^^S^ t K 

[00 56] m± 

>i;i/bPSAS:ilS|SIU z.zLXimit^^tvf. ^b 
T8ffli/jKW-©J:fc»TSB*lC:^'^ti2.. ±6B(Z)J:e» 
jCbTl«»S:^T^VV -^LT«fll/3KUv-®iba)^&* 

[00 5 7] 
[«2] 



<H1IB/*»J -7-111 



75/25 



70/30 



41«ia 4*i'K/1.8 66*^K/30.0 38*VK/17.3 
IH 10*>'K/1.5 27«fK/12.3 6$*5'K/80.0 
7H 6*5'K/'2.7 32#:/K/M.S 96*yK/'43.6 



[0058] mi 

mio^i5m:m\^x. 6 5/3 sro^/iKuv-m 
T'O^^sis^iumDtcs^xpsA&iissbfeo 30 

0. 5MS%©;r^^>i?^-ag««:-9->^'>^ 

B {i^^mmM ic^DU ^b-rfljss^Pi® 



^<\,z. ^y^)\,A\.ttwm^x-^''). ^hX^y^ 

[00 59] 
[^3] 



17 



(10) 



wm 7- 

18 



53 87 1 



*yrA»A 20«>'K/'1.9 18«VF/8.2 43iRyK/'19.5 
♦ y^A/B 32«>'F/14.S 53*VK/2«.l 118«yK/53.6 



(72)56W# ^-fVTL, AhVy^ ■^'yv^>( 

K, «^x;;^h ii-T-^-x D-K 595 

(72)?8^# J/a5>>;h 

K, D-K 5005 

(72)|§^# i^-fUTA r:-;u 7jc>h> 

K, y-x i?x7r-VV D-K 
3831 



(72)58^# v>f^r;i/ l/^f^^K >^HD>i^ 

T;* 'J ;<3-^*II, 5 5 K5> 

K, U><^>yK K5-r:/ 615 

(72)|6^# yt-^h- K nyv-V 

K. ;r-;i/K ^t^-^ hW;b 2159 
(72)58^# UD-r X7^-c«y^;ux 

K. A-y>x 13- h 2711 



